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LQWHUQDOQXFOHDWLRQ )ROORZLQJWKHH[SHULPHQWDOHYLGHQFHQHZSKHQRPHQRORJLFDOPRGHOVZHUHLQWURGXFHG>@IRU
WKHGHVFULSWLRQRI WKH IDWLJXH OLIH LQRUGHU WR WDNH LQWR DFFRXQW WKH UDQGRPRFFXUUHQFHRI VXSHUILFLDO DQG LQWHUQDO
IDLOXUHVDQGWKHSRVVLEOHSUHVHQFHRID9+&)OLPLW
7RJHWKHUZLWKWKHLQWURGXFWLRQRIQHZIDWLJXHOLIHPRGHOV9+&)UHVHDUFKIRFXVHGRQWKHVWXG\RIWKHHIIHFWRI
GLIIHUHQWIDFWRUVDIIHFWLQJWKH9+&)SURSHUWLHVRIPDWHULDOV,QSDUWLFXODU WKH6L]H(IIHFW6(IDFWRUZDVUHFHQWO\
LQYHVWLJDWHG >@([SHULPHQWDO UHVXOWV VKRZHG WKDW VSHFLPHQ VL]H DQG LQSDUWLFXODU VSHFLPHQ ULVNYROXPH 59
YROXPHRIPDWHULDOVXEMHFWHGWRDVWUHVVDPSOLWXGHDERYHWKHRIWKHPD[LPXPVWUHVVVLJQLILFDQWO\LQIOXHQFHV
WKH9+&)VWUHQJWKRIKLJKVWUHQJWKVWHHOVWKHODUJHUWKH59WKHODUJHUWKHSUREDELOLW\RIILQGLQJODUJHULQFOXVLRQV
DQG LQ DJUHHPHQWZLWK WKH0XUDNDPL¶V WKHRU\ >@ WKH VPDOOHU WKH9+&) VWUHQJWK7KHUHIRUH IRU D FRQVHUYDWLYH
HYDOXDWLRQRI WKH9+&)VWUHQJWK9+&) WHVWV VKRXOGEH FDUULHGRXWRQ VSHFLPHQVZLWK D59FORVH WR WKH59RI
FRPSRQHQWVLQVHUYLFHFRQGLWLRQV+RZHYHUDVLJQLILFDQWLQFUHPHQWRI59DERYH PP LVQRWSRVVLEOHZLWK
FRPPRQVSHFLPHQVKDSHVKRXUJODVVRUGRJERQHXVHGIRUXOWUDVRQLFWHVWV>@OLPLWHG59VOHVVWKDQ PP 
FDQ EH WHVWHG ZLWK KRXUJODVV VSHFLPHQV DQG PRGHUDWH 59V OHVV WKDQ PP  FDQ EH WHVWHG ZLWK GRJERQH
VSHFLPHQV
$IXUWKHULQFUHPHQWRIWKH59LQGRJERQHVSHFLPHQLVSUHYHQWHGE\WKHQRQXQLIRUPVWUHVVGLVWULEXWLRQDORQJWKH
VSHFLPHQSDUWZLWK FRQVWDQW FURVVVHFWLRQ7KH$XWKRUV UHFHQWO\ SURSRVHG WKH DGRSWLRQRI DQHZ VSHFLPHQ VKDSH
*DXVVLDQVSHFLPHQ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XSWR PP 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@7KHFHQWUDOSDUWRIWKH
*DXVVLDQVSHFLPHQHQWDLOVWKH*DXVVLDQVKDSHZKLFKHQVXUHVDXQLIRUPVWUHVVGLVWULEXWLRQDQGDVDFRQVHTXHQFHD
VLJQLILFDQWLQFUHPHQWRIWKHWHVWHG59
7KHSUHVHQWSDSHUDLPVDWDVVHVVLQJWKHLQIOXHQFHRIWKH6(IDFWRURQWKH9+&)UHVSRQVHRIWKH$,6,+VWHHO
XOWUDVRQLFWHVWVZHUHSHUIRUPHGRQ*DXVVLDQVSHFLPHQVFKDUDFWHUL]HGE\DODUJH59DERXW   PP WKHODUJHVW
WHVWHG LQ WKH OLWHUDWXUH +RXUJODVV VSHFLPHQV ZLWK D OLPLWHG 59 DERXW   PP  ZHUH DOVR WHVWHG )UDFWXUH
VXUIDFHVZHUH LQYHVWLJDWHG WKURXJK RSWLFDO DQG 6FDQQLQJ(OHFWURQ0LFURVFRSH 6(0 LQ RUGHU WR DQDO\]H GHIHFWV
IURPZKLFK9+&)FUDFNVQXFOHDWHG
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7KHH[DPLQHG$,6,+VWHHOLVREWDLQHGE\FRQYHQWLRQDOFDVWLQJIRUPHGLQWRIODWEDUVDQGVXEMHFWHGWRDVRIW
DQQHDOLQJ7DEUHSRUWV WKHFKHPLFDOFRPSRVLWLRQDQG WKHVWDQGDUGVSHFLILFDWLRQRI WKH LQYHVWLJDWHG WRROVWHHODV
SURYLGHGE\WKHVXSSOLHU
&RPPHUFLDOVODEVZLWKD[PPFURVVVHFWLRQZHUHXVHGIRUVSHFLPHQSURGXFWLRQ7KHVODEVZHUHFXWLQWR
UHFWDQJXODUEDUVZLWKGLPHQVLRQV[[PP(DFKEDUZDVPDFKLQHGLQRUGHUWRREWDLQWKHVSHFLPHQVIRUWKH
XOWUDVRQLF 9+&) WHVWV +RXUJODVV VSHFLPHQV FKDUDFWHUL]HG E\ D PP ULVNYROXPH DQG *DXVVLDQ VSHFLPHQV
FKDUDFWHUL]HG E\ D PP 59ZHUHPDQXIDFWXUHG )LJ %RWK VSHFLPHQVZHUH GHVLJQHG LQ RUGHU WR KDYH D
VWUHVVFRQFHQWUDWLRQIDFWRU tK EHORZ >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KRXUJODVVVSHFLPHQ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$IWHUPDFKLQLQJVSHFLPHQVZHUHTXHQFKHGDQGWHPSHUHGZLWKDQRUGLQDU\LQGXVWULDOF\FOHLQDYDFXXPIXUQDFH
7KH KHDW WUHDWPHQW F\FOH ZDV DV IROORZV SUHKHDWLQJ DW  & DXVWHQLWL]LQJ DW  & JDV TXHQFKLQJ ILUVW
WHPSHULQJ DW  & VHFRQG DQG WKLUG WHPSHULQJ DW  & 7KH PLFURVWUXFWXUH DIWHU WKH KHDW WUHDWPHQW ZDV
WHPSHUHGPDUWHQVLWH7KH WHQVLOHVWUHQJWKDQG9LFNHUVKDUGQHVVRI WKHKHDW WUHDWHGVWHHOVZHUH03DDQG
+9UHVSHFWLYHO\
,QRUGHUWRDYRLGVXUIDFHQXFOHDWLRQRIFUDFNVGXHWRPDFKLQLQJGHIHFWVVSHFLPHQVZHUHILQHSROLVKHGE\XVLQJ
VDQGSDSHUVZLWKLQFUHDVLQJJULWVIURPWR
([SHULPHQWDOSURFHGXUH
)XOO\ UHYHUVHG WHQVLRQFRPSUHVVLRQ WHVWVZHUHFDUULHGRXWE\XVLQJ WKHXOWUDVRQLF WHVWLQJPDFKLQHGHYHORSHGDW
WKH3ROLWHFQLFRGL7RULQR>@,QWHUPLWWHQWWHVWVSXOVHSKDVHDQGSDXVHSKDVHZHUHFDUULHGRXWLQRUGHUWROLPLWWKH
WHPSHUDWXUH LQFUHPHQW LQVLGH WKH VSHFLPHQ+HDWLQJ RI WKH VSHFLPHQZDV FRQWLQXRXVO\PRQLWRUHG GXULQJ WKH WHVW
WKURXJKDQLQIUDUHGWHPSHUDWXUHVHQVRU9RUWH[WXEHVZHUHHPSOR\HGWRUHGXFHWKHFRROLQJSDXVHVDQGWRLQFUHDVHWKH
SXOVHGXUDWLRQ7KHVSHFLPHQWHPSHUDWXUHZDVNHSWLQWKHUDQJHEHWZHHQ.DQG.
6SHFLPHQVZHUH ORDGHG DW D FRQVWDQW VWUHVV DPSOLWXGHXQWLO IDLOXUH RU XS WR  F\FOHV UXQRXW VSHFLPHQV$
FORVHGORRSFRQWUROEDVHGRQWKHGLVSODFHPHQWPHDVXUHGDWWKHVSHFLPHQIUHHVXUIDFHDVVXUHGWKHSURSHUDSSOLFDWLRQ
RIWKHVWUHVVDPSOLWXGHLQWKHFHQWUDOVSHFLPHQSDUW%HIRUHHDFK9+&)FKDUDFWHUL]DWLRQDVWUDLQJDXJHFDOLEUDWLRQ
ZDVSHUIRUPHGLQRUGHUWRDFFXUDWHO\FRUUHODWHWKHGLVSODFHPHQWDPSOLWXGHPHDVXUHGDWWKHIUHHVSHFLPHQHQGWRWKH
VWUHVVDPSOLWXGHLQWKH*DXVVLDQSDUW
([SHULPHQWDOUHVXOWV
6SHFLPHQVZHUHVXEMHFWHGWRFRQVWDQWVWUHVVDPSOLWXGHVUDQJLQJIURP 03D WR 03D LQFDVHRIKRXUJODVV
VSHFLPHQV DQG UDQJLQJ IURP 03D WR 03D LQ FDVH RI *DXVVLDQ VSHFLPHQV 7KLUWHHQ RXW RI VHYHQWHHQ
KRXUJODVVVSHFLPHQVIDLOHGGXULQJWKH9+&)WHVWVDWDQXPEHURIF\FOHVWRIDLOXUHUDQJLQJIURP    u F\FOHVWR
   u F\FOHV(OHYHQRXWRIWKLUWHHQ*DXVVLDQVSHFLPHQVIDLOHGGXULQJWKH9+&)WHVWVDWDQXPEHURIF\FOHVWR
IDLOXUHUDQJLQJIURP  u F\FOHVWR  u F\FOHV)UDFWXUHVXUIDFHVZHUHREVHUYHGE\PHDQVRID6(0LQ
RUGHU WR GHWHUPLQH FUDFN RULJLQV DOO WKH IDWLJXH IUDFWXUHV QXFOHDWHG IURP QRQPHWDOOLF LQFOXVLRQV R[LGHVW\SHV
LQFOXVLRQV([SHULPHQWDOUHVXOWVZHUHDQDO\]HGLQRUGHUWRFRPSDUHWKH9+&)VWUHQJWKVRIWKHWZRVSHFLPHQW\SHV
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4.1. S-N curves 
7KHGLVWULEXWLRQRIFUDFNLQLWLDWLRQVLQWKH59)LJZDVWDNHQLQWRFRQVLGHUDWLRQ$FFRUGLQJWR)LJIDLOXUHV
LQ *DXVVLDQ VSHFLPHQV ZHUH XQLIRUPO\ GLVWULEXWHG ZLWKLQ WKH 59 WKXV FRQILUPLQJ WKH XQLIRUPLW\ RI WKH VWUHVV
DPSOLWXGHLQWKH*DXVVLDQVSHFLPHQSDUW)DLOXUHVLQKRXUJODVVVSHFLPHQVZHUHFRQFHQWUDWHGQHDUWKHVSHFLPHQPLG
VHFWLRQ


)LJ&UDFNLQLWLDWLRQGLVWULEXWLRQZLWKLQWKHULVNYROXPHRIWKHWHVWHG*DXVVLDQVSHFLPHQV
7KH61FXUYHVIRUWKHWZRVSHFLPHQW\SHVZHUHREWDLQHGDFFRUGLQJWRWKHPRGHOSURSRVHGLQ>@,QSDUWLFXODUWKH
FDVH ³2QH IDLOXUH PRGH GXH WR RQH FDXVH ZLWKRXW IDWLJXH OLPLW´ ZDV FRQVLGHUHG 3DUDPHWHU HVWLPDWLRQ ZDV
SHUIRUPHGE\DSSO\LQJWKH0D[LPXP/LNHOLKRRGSULQFLSOH)LJSORWVWKHPHGLDQ61FXUYHVSUREDELOLW\
WKHDQGWKH61FXUYHVHVWLPDWHGIURPWKH9+&)WHVWVRQKRXUJODVVDQG*DXVVLDQVSHFLPHQV

)LJDQG61FXUYHVREWDLQHGE\WHVWLQJKRXUJODVVDQG*DXVVLDQVSHFLPHQV
$FFRUGLQJWR)LJ WKH61FXUYHVRIKRXUJODVVVSHFLPHQVOD\HQWLUHO\DERYHWKH61FXUYHVRIWKH*DXVVLDQ
VSHFLPHQ7KHGLIIHUHQFHEHWZHHQWKHFXUYHVRIWKHWZRVSHFLPHQW\SHVWHQGVWRLQFUHDVHIRUYHU\KLJKQXPEHURI
F\FOHVDERYH  F\FOHV+RXUJODVVVSHFLPHQVH[KLELWD9+&)VWUHQJWKDW  F\FOHVVLJQLILFDQWO\ODUJHUDERXW
 WKDQ*DXVVLDQVSHFLPHQV
4.2. Fatigue limit estimation 
7KHGHIHFWVIURPZKLFKFUDFNVRULJLQDWHGZHUHREVHUYHGWKURXJKDQRSWLFDOPLFURVFRSHDQGZHUHFRQVLGHUHGIRU
WKHHVWLPDWLRQRIWKH9+&)OLPLWDFFRUGLQJWRWKH area SDUDPHWHUPRGHOSURSRVHGE\0XUDNDPL>@$OOIDLOXUHV
VKRZHGWKHW\SLFDOILVKH\HPRUSKRORJ\ZLWKWKH2SWLFDOO\'DUN$UHD2'$>@DURXQGWKHLQFOXVLRQ)LJ
$FFRUGLQJ WR WKH0XUDNDPL¶VPRGHO >@ LQ FDVHRI LQWHUQDOQXFOHDWLRQRI FUDFNV IURPQRQPHWDOOLF LQFOXVLRQVRU
GHIHFWVWKH9+&)OLPLWVw GHSHQGVRQWKH9LFNHUVKDUGQHVVHV DQGRQWKHVTXDUHURRWRIWKHSURMHFWHGDUHD
area  RI WKH GHIHFW WKDW RULJLQDWHG WKH IDLOXUH LH      V   w HV area  ,Q FDVH RI ORZ VWUHVV
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DPSOLWXGHDQGLQSUHVHQFHRI2'$>@WKHLQLWLDOGHIHFWFRUUHVSRQGVWRWKHDUHDGHOLPLWHGE\WKHLQFOXVLRQDQGWKH
2'$ LH  INC ODAarea area  7KH INC ODAarea YDOXHV ZHUHPHDVXUHG E\ XVLQJ DQ RSWLFDO PLFURVFRSH
)LJVKRZVWKHLQWHUYDOSORWIRUWKH9+&)OLPLWHVWLPDWHGE\FRQVLGHULQJWKH INC ODAarea YDOXHVPHDVXUHGRQ
HDFKIUDFWXUHVXUIDFH  FRQILGHQFHLQWHUYDOEDUVIRUWKHWZRRI+VWHHOVDUHSORWWHG


)LJ)UDFWXUHVXUIDFHREVHUYHGWKURXJKRSWLFDOPLFURVFRSHD,QWHUQDOIUDFWXUHE)LVKH\HDQG2SWLFDOO\'DUN$UHD

)LJ,QWHUYDOSORWFRQILGHQFHLQWHUYDOIRUWKH9+&)OLPLWHVWLPDWHGDFFRUGLQJWRWKH0XUDNDPL¶VPRGHO

$FFRUGLQJ WR )LJ  D VLJQLILFDQW GLIIHUHQFH H[LVWV EHWZHHQ WKH 9+&) OLPLW HVWLPDWHG E\ WHVWLQJ KRXUJODVV
VSHFLPHQV   Vw h DQG WKH9+&) OLPLW HVWLPDWHG E\ WHVWLQJ*DXVVLDQ VSHFLPHQV   Vw G  ,Q SDUWLFXODU WKHPHDQ
YDOXH RI Vw h  HTXDO WR 03D  LV VLJQLILFDQWO\ ODUJHU DERXW    WKDQ WKH PHDQ YDOXH RI Vw G  HTXDO WR
03D ([SHULPHQWDO UHVXOWVFRQILUP WKH9+&) OLPLWHVWLPDWLRQREWDLQHGDFFRUGLQJ WR WKH0XUDNDPL¶VPRGHO
>@,QGHHGQRIDLOXUHVRFFXUUHGDWVWUHVVDPSOLWXGHEHORZWKHHVWLPDWHG9+&)OLPLWDQGWKH9+&)VWUHQJWKDW  
F\FOHV6HFWLRQLVODUJHUWKDQWKHHVWLPDWHG9+&)OLPLWIRUERWKVSHFLPHQW\SHV
7KHUHIRUHDVLJQLILFDQWGHFUHPHQWLQWKH9+&)VWUHQJWKDQGOLPLWZDVIRXQGE\WHVWLQJ*DXVVLDQVSHFLPHQVZLWK
DODUJH599+&)WHVWVRQHYHQODUJHU59VVKRXOGEHFDUULHGRXWIRUDSURSHUDVVHVVPHQWRIWKH9+&)UHVSRQVHDW
YHU\ODUJH59V
Largest inclusion size distributions
2'$V RULJLQDWH DURXQG QRQ PHWDOOLF LQFOXVLRQV WKHLU VL]H GHSHQGV RQ WKH DSSOLHG VWUHVV DPSOLWXGH DQG LQ
SDUWLFXODURQ WKHVL]HRI WKHRULJLQDO LQFOXVLRQ>@ ,QFOXVLRQVL]HDIIHFWV2'$VL]HDQGFRQVHTXHQWO\ WKH9+&)
VWUHQJWK
7KHVWDWLVWLFDOGLVWULEXWLRQVRIWKHODUJHVWLQFOXVLRQVL]HLQWKHWZRVSHFLPHQW\SHVZHUHGHWHUPLQHGDFFRUGLQJWRWKH
SURFHGXUH VXJJHVWHG LQ >@ ,QFOXVLRQ VL]H LQ UXQRXWVZDVPHDVXUHG E\ WHVWLQJ WKH VSHFLPHQV DW KLJKHU VWUHVV

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DPSOLWXGHV XS WR IDLOXUH $FFRUGLQJ WR >@ WKH LQFOXVLRQ VL]H ZDV DVVXPHG WR IROORZ D 7\SH , /(9' LH WKH
*XPEHO GLVWULEXWLRQ RI PD[LPXP 7KH *XPEHO SORW LQ )LJ  VKRZV WKH H[SHULPHQWDO GDWD WRJHWKHU ZLWK WKH
HVWLPDWHGVWDWLVWLFDOGLVWULEXWLRQVIRUERWKKRXUJODVVDQG*DXVVLDQVSHFLPHQV7KHSDUDPHWHUVHVWLPDWHZDVREWDLQHG
WKURXJKDSSOLFDWLRQRIWKH0D[LPXP/LNHOLKRRG3ULQFLSOH

)LJ*XPEHOSORWVKRZLQJILWWLQJRIH[SHULPHQWDOGDWDREWDLQHGE\WHVWLQJKRXUJODVVDQG*DXVVLDQVSHFLPHQV
$FFRUGLQJWR)LJLQFOXVLRQVIURPZKLFKIDLOXUHRULJLQDWHGDUHVLJQLILFDQWO\ODUJHULQ*DXVVLDQVSHFLPHQVWKDQ
LQ KRXUJODVV VSHFLPHQV 7KH SHUFHQWDJH RI LQFOXVLRQVZLWK ODUJHU VL]H LV GLIIHUHQW WZR RXW RI VHYHQWHHQ  
LQFOXVLRQVDUHODUJHUWKDQ ȝP LQKRXUJODVVVSHFLPHQVZKLOHVL[RXWRIHOHYHQLQFOXVLRQVDERXW  DUHODUJHU
WKDQ ȝP LQ*DXVVLDQVSHFLPHQV0RUHRYHUWKHODUJHVWLQFOXVLRQLQ*DXVVLDQVSHFLPHQV ȝP LVDERXW 
ODUJHUWKDQWKHODUJHVWLQFOXVLRQLQKRXUJODVVVSHFLPHQV ȝP 7KHGLIIHUHQW9+&)VWUHQJWKLVWKHUHIRUHMXVWLILHG
E\WKHGLIIHUHQWVL]HRILQFOXVLRQVSUHVHQWLQWKHWZRVSHFLPHQW\SHV$FFRUGLQJWR)LJODUJHLQFOXVLRQDUHUDUHULQ
WKH OLPLWHG 59 RI KRXUJODVV VSHFLPHQ 2Q WKH RWKHU KDQG WKH LQFUHPHQW RI WKH 59 REWDLQHG WKURXJK *DXVVLDQ
VSHFLPHQVLQFUHDVHVWKHSUREDELOLW\RIILQGLQJLQFOXVLRQVZLWKODUJHUVL]HDQGDVDFRQVHTXHQFHLQGXFHDUHGXFWLRQ
RIWKH9+&)VWUHQJWK
&RQFOXVLRQV
8OWUDVRQLF WHVWV ZHUH FDUULHG RXW RQ KRXUJODVV VSHFLPHQV ZLWK D OLPLWHG 59  PP  DQG RQ *DXVVLDQ
VSHFLPHQVZLWK D ODUJH 59  PP  LQ RUGHU WR DVVHVV WKH LQIOXHQFH RI WKH 6( IDFWRU LQ WKH9+&) UHJLPH
([SHULPHQWDO UHVXOWV VKRZHG WKDW WKH9+&) UHVSRQVH LV VLJQLILFDQWO\ DIIHFWHGE\ WKH VSHFLPHQ59 ,QSDUWLFXODU
KRXUJODVVVSHFLPHQVH[KLELWWKHODUJHVW9&+)OLPLWDQGVWUHQJWKDW  F\FOHV7KHGLIIHUHQWLQFOXVLRQGLPHQVLRQ
FDQEHFRQVLGHUHGDVWKHPDLQUHDVRQIRUWKHGLIIHUHQW9+&)UHVSRQVHREWDLQHGE\WHVWLQJKRXUJODVVDQG*DXVVLDQ
VSHFLPHQVLQFOXVLRQVZLWKDODUJHUVL]HDUHUDUHULQOLPLWHG59VWKXVLQGXFLQJDVLJQLILFDQWLQFUHPHQWRIWKH9+&)
VWUHQJWK
$FNQRZOHGJHPHQWV
7KHDXWKRUVZRXOGOLNHWRWKDQNWKHUHVHDUFKJURXSRI3URI')LUUDRIRUWKHYDOXDEOHVXJJHVWLRQVFRQFHUQLQJWKH
PDWHULDOFKRLFHDQGWKHDSSOLHGKHDWWUHDWPHQWV
5HIHUHQFHV
>@&%DWKLDV3&3DULV*LJDF\FOHIDWLJXHLQPHFKDQLFDOSUDFWLFH&5&'HNNHU1HZ<RUN
>@66WDQ]O7VFKHJJ9HU\KLJKF\FOHIDWLJXHPHDVXULQJWHFKQLTXHV,QW-)DWLJXH
>@+0XJKUDEL2QµPXOWLVWDJH¶IDWLJXH OLIHGLDJUDPVDQGWKHUHOHYDQW OLIHFRQWUROOLQJPHFKDQLVPVLQXOWUDKLJKF\FOHIDWLJXH)DWLJXH)UDFW
(QJ0DWHU6WUXFW
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>@'6 3DROLQR*&KLDQGXVVL05RVVHWWR$ XQLILHG VWDWLVWLFDOPRGHO IRU 61 IDWLJXH FXUYHV SUREDELOLVWLF GHILQLWLRQ )DWLJXH )UDFW (QJ 
0DWHU6WUXFW
>@<)XUX\D6SHFLPHQ VL]H HIIHFWVRQJLJDF\FOH IDWLJXHSURSHUWLHVRI KLJKVWUHQJWK VWHHOXQGHUXOWUDVRQLF IDWLJXH WHVWLQJ6FULSWD0DWHU 
±
>@<)XUX\D6L]HHIIHFWVLQJLJDF\FOHIDWLJXHRIKLJKVWUHQJWKVWHHOXQGHUXOWUDVRQLFIDWLJXHWHVWLQJ3URFHGLD(QJ±
>@<)XUX\D1RWDEOHVL]HHIIHFWVRQYHU\KLJKF\FOHIDWLJXHSURSHUWLHVRIKLJKVWUHQJWKVWHHO0DWHU6FL(QJ$±
>@<0XUDNDPL0HWDO)DWLJXH(IIHFWV2I6PDOO'HIHFWV$QG1RQPHWDOOLF,QFOXVLRQV(OVHYLHU2[IRUG
>@'63DROLQR$7ULGHOOR*&KLDQGXVVL05RVVHWWR2QVSHFLPHQGHVLJQIRUVL]HHIIHFWHYDOXDWLRQLQXOWUDVRQLFJLJDF\FOHIDWLJXHWHVWLQJ
)DWLJXH)UDFW(QJ0DWHU6WUXFW
>@'63DROLQR$7ULGHOOR*&KLDQGXVVL05RVVHWWR&RPSDULVRQEHWZHHQGRJERQHDQG*DXVVLDQVSHFLPHQVIRUVL]HHIIHFWHYDOXDWLRQLQ
JLJDF\FOHIDWLJXH)UDWWXUDH,QWHJULWj6WUXWWXUDOH
>@'63DROLQR05RVVHWWR*&KLDQGXVVL$7ULGHOOR6YLOXSSRGLXQDPDFFKLQDDXOWUDVXRQLSHUSURYHGLIDWLFDJLJDFLFOLFD3URFHHGLQJVRI
WKHWK$,$6&RQIHUHQFH9LFHQ]D,Q,WDOLDQ
>@<0XUDNDPL11<RNR\DPD-1DJDWD0HFKDQLVPRIIDWLJXHIDLOXUHLQXOWUDORQJOLIHUHJLPH)UDFW(QJ 0DWHU6WUXFW

